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INTRODUCTION 

This  report  is  a  revision  of  California  Division  of 
Mines  Special  Keport  23  "Exploratory  Wells  Drilled 
Outside  of  Oil  and  Gas  Fields  in  California  to  Decem- 
ber 31,  1950,"  and  the  earlier  tabulation  published  in 
Division  of  Mines  Bulletin  118,  to  include  exploratory 
wells  drilled  through  1953  and  several  hundred  old  wells 
not  previously  listed.  This  revised  and  corrected  list  gives 
the  location,  name  of  company  and  well,  date  started  and 
abandoned,  total  depth,  and  available  geologic  informa- 
tion. A  glossary  of  geologic  units  has  been  placed  after 
the  tabulated  list  of  wells  for  ready  reference.  The  large 
map  (scale  1:1,000,000)  in  the  pocket  shows  the  geo- 
graphical distribution  of  exploratory  wells,  the  location 
of  known  oil  and  gas  fields,  and  the  maps  published  by 
the  State  Division  of  Oil  and  Gas. 

Sources  of  Information.  Previous  comprehensive  tab- 
ulations of  exploratory  wells  have  been  pub- 
lished in  Division  of  Mines  Bulletin  118, 
"Geologic  Formations  and  Economic  De- 
velopment of  the  Oil  and  Gas  Fields  of 
California"  (Jenkins,  1943)  and  Special 
Report  23,  ' '  Exploratory  Wells  Drilled  Out- 
side of  Oil  and  Gas  Fields  of  California  to 
December  31,  1950"  (Oakeshott,  Braun, 
Jennings,  and  Wells,  1952). 

Bulletin  118  contains  a  list  of  over  1,600 
exploratory  wells  drilled  through  1940 
(Chapter  XIII,  pp.  637-64)  and  a  map 
(Economic  Mineral  Map  No.  2 — Oil  and 
Gas)  which  shows  the  locations  of  these 
wells.  The  ' '  California  Dry  Hole  Record, ' ' 
published  since  1936  by  the  Petroleum 
World  in  its  Annual  Review,  served  as  a 
basis  for  this  list.  In  compiling  Special  Re- 
port 23,  minor   additions  and  corrections 

t  This  list  does  not  include  wells  shown  on  the  offi- 
cial maps  of  oil  and  gas  fields  published  by  the 
Division  of  Oil  and  Gas,  which  may  be  pur- 
chased from  the  Division  of  Oil  and  Gas,  201 
California  Street,  San  Francisco,  for  $1.25  each. 
The  coverage  and  title  of  these  maps  are  shown 
on  the  Economic  mineral  map  of  California — 
No.  2,  Oil  and  Gas  (revised  1955),  contained  in 
the  pocket  of  this  report. 

•  Mining  Geologist,  California  State  Division  of 
Mines. 


were  made  to  the  list  in  Bulletin  118,  and  exploratory 
wells  drilled  from  1941  to  the  end  of  1950  were  added. 
More  than  3,000  wells  were  recorded  in  this  second  tabu- 
lation as  well  as  on  the  "Economic  Mineral  Map  2 — Oil 
and  Gas, ' '  which  was  also  revised. 

In  the  present  report,  former  lists  of  exploratory  holes 
have  been  corrected  and  supplemented  to  include  the 
exploratory  wells  drilled  from  1951  through  1953.  The 
current  tabulation  includes  over  4,400  exploratory  wells. 

Every  practicable  effort  was  made  to  secure  authentic 
data,  and  it  was  possible  to  make  some  corrections  of 
previously  published  lists  of  dry  holes  but  errors  doubt- 
less remain  and  the  present  list  is  far  from  being  com- 
plete or  without  error.  Authentic  data  on  wells  drilled 
prior  to  1920  were  especially  difficult  to  obtain.  It  was 
not  possible  to  obtain  geologic  data  for  all  holes  and  the 
authors  recognize  that  there  is  a  wide  variation  in  the 
reliability  of  that  which  has  been  included. 

Primary  sources  of  information  for  this  report  were 
"Munger  Oilogram,"  State  Division  of  Oil  and  Gas 
"Summary  of  Operations,"  and  lists  prepared  by 
Graham  B.  Moody,  including  those  published  annually 
in  the  June  issue  of  the  American  Association  of  Pe- 
troleum Geologists.  Other  sources  of  information  were 
maps  and  reports  of  the  State  Division  of  Mines  and  the 
U.  S.  Geological  Survey.  The  State  Division  of  Oil  and 
Gas  furnished  data  to  bring  up  to  date  the  oil  and  gas 
producing  areas  shown  on  the  Economic  Mineral  Map  of 
California — No.  2,  Oil  and  Gas.  The  more  complete  geo- 
logic data  noted  in  the  "Geology"  column  for  wells 
drilled  since  1949  are  largely  the  result  of  the  cooper- 
ation of  the  companies  and  individuals  listed  below. 
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Companies  and  individuals  who  submitted  data  on  exploratory  wells  drilled  in  California  during   1949-1953 


Elmo  W.  Adams 

Amerada   Petroleum   Corporation 

Daniele  Amphitheatrof  &  Associates 

A.  C.  Anderson 

Apex  Petroleum  Corp.,  Ltd. 

Ardley  Petroleum  Co. 

.Mrs.  Anne  Arnold 

Artnell  Oil  and  Gas  Company,  Inc. 

Atlantic  Oil  Company 

Bandini   Petroleum   Company 

Bankline  Oil  Company 

Bell  Petroleum  Company 

Bell  and  Burden,  Inc. 

Belridge  Oil  Company 

Render  Oil  Operations 

Crawford  H.  Bent 

Bishop  Oil  Company 

Bolaa  Chica  Oil  Corporation 

Boyle  Royalties  Company 

Brazos  Oil  and  Gas  Company 

The  British-American  Oil  Producing 

Company 
Brown   and   Dawson 
Buttes  Gas  and  Oil  Company 
Canon  Drilling  Company 
C.  H.  Chamberlin 

Chanslor-Canfield  Midway  Oil  Company 
Cherokee  Oil  Company 
Chino  Lease  Company 
Cleveland  Oil  Company 

C.  W.  Colgrove 
Continental  Oil  Company 
Barney  Cornett,  and  Associates 
Crest  Oil  Company 

D.H.M.  Oil  Company 

D.  K.  Partnership 

B.  F.  Delanty 

E.  L.  Doheny,  Operator 

Eagle  Oil  and  Refining  Co.,  Inc. 

Edison   Securities  Company 

D.  D.  Feldman  Oil  and  Gas  Company 

Firedart  Oil  Company 

Fisher  Lease  Inc. 


Franco  Western  Oil  Company 

General  Petroleum  Corporation 

Leroy  C.  Gould 

Groshen  Oil  Company 

Hamilton  and  Sherman 

Hancock  Oil  Company 

Helm  Co.,  Hans  R.  Sumpf  and  Robert 

Sumpf 
Tillman  B.  Hess 
Wm.  W.  Holmes,  Operator 
Honolulu  Oil  Corporation 
Hooker  Dome  Syndicate  Ltd. 
Humble  Oil  and  Refining  Company 
Independent  Exploration  Company 
International  Exploration  Corp. 
Jergins  Oil  Company 
Kern  Oil  Company,  Ltd. 
P.  A.  Kinard 

King  Development  Company 
Lake  Oil  Company 
Lebow-McNee  Oil  Company 
L.  M.  Lockhart 
Harry  C.  Long  and  Associates 
Los  Nietos  Company 
Robert  S.  Lytle 
MJM&M  Oil  Company 
Harry  H.  Magee,  Operator 
Frank  A.  McDonald 
Meeker  and  Garner 
Mohawk  Petroleum  Corporation 
Monterey  Oil  Company 
Morton  and  Sons 
Natural  Gas  Corp.  of  California 
Norris  Oil  Company 
Northwest  Cuyama  Oil  Company 
R.  F.  Oakes  &  E.  E.  Combs,  et  al. 
Oceanic  Oil  Company 
The  Ohio  Oil  Company 
Ojai  Oil  Company 

Pacific  Oil  and  Gas  Development  Corp. 
Pacific  Western  Oil  Corporation 
R.  L.  Parris  &  L.  L.  Curyea 
Pathfinder  Petroleum  Company 


W.  R.  Paull  and  Associates 

M.  R.  Peck  and  Sons 

Petroleum  Holding  Corporation 

Rancho  Oil  Company 

William  L.  Rawn 

Gene  Reid  Drilling,  Inc. 

Richfield  Oil  Corporation 

San  Benito  Oil  Company 

Harry   S.   Sankey 

Seaboard  Oil  Company 

Porter  Sesnon,  et  al. 

Shell  Oil  Company 

Signal  Oil  and  Gas  Company 

Signal  Petroleum  Company 

O.  M.  Slosson 

Southern  California  Petroleum  Corp. 

Standard  Oil  Company  of  California 

Stansbury-Webb 

Steele  Petroleum  Company 

Sunray  Oil  Corporation 

The  Superior  Oil  Company 

Tavis-Lucian  Exploration  Company 

Terminal  Drilling  Company 

Terry  Drilling  Company 

The  Texas  Company 

Tide  Water  Associated  Oil  Company 

Alfred  H.  Tinsley 

Trico  Oil  and  Gas  Company 

Chad  Trower 

Union  Oil  Company  of  California 

Universal  Consolidated  Oil  Company 

Wameco  Drilling  Company 

Lewis  W.  Welch 

West  Coast  Oil  Corporation 

Western  Gulf  Oil  Company 

William  R.  Whittaker  Co.,  Ltd. 

E.  T.  Willard 

Wilrich  Associates 

Wilshire  Oil  Company 

Wood-Callahan  Oil  Company,  Ltd. 

Yellowstone  Oil  Company 

William  I.  Zidell 


Explanation  of  Tabulated  List  of  Wells.  The  tabu- 
lated list  of  exploratory  wells  does  not  include  wells 
shown  on  the  official  maps  of  oil  and  gas  fields  published 
by  the  Division  of  Oil  and  Gas.  In  addition,  wells  falling 
within  producing  areas  not  yet  covered  by  official  Divi- 
sion of  Oil  and  Gas  maps  are  not,  in  general,  listed. 
However,  discovery  wells  of  new  fields  since  1951  may 
be  listed,  especially  where  little  is  known  of  the  field's 
potential. 

In  the  tabulation  the  wells  are  grouped  by  counties. 
Within  each  county  the  wells  are  arranged  by  township 
in  order  from  north  to  south,  and  by  range  from  west  to 
east.  Within  each  township  the  wells  are  arranged  nu- 
merically by  sections. 

The  column  headed  name  of  company  and  well  lists 
the  name  of  the  last  operator  (or  owner)  first,  with  pre- 
vious owners  listed  in  parentheses.  The  name  of  the  well 
is  listed  last. 

The  column  headed  date  started  gives  the  month  and 
the  year  drilling  commenced.  The  exact  date  of  drilling 
of  many  of  the  older  wells  is  not  always  known. 

The  column  headed  date  abandoned  gives  only  the 
year  the  well  was  abandoned.  If  the  well  was  not  aban- 
doned, but  completed  as  a  producer  or  suspended,  this  is 
indicated  by  comp.   (completed)  or  susp.   (suspended). 


The  column  headed  total  depth  gives  the  greatest 
depth  reached  regardless  of  plugging  back  or  redrilling. 

The  column  headed  geology  indicates  the  formation  or 
the  age  of  the  formation  at  the  bottom  of  the  hole,  unless 
otherwise  indicated.  Depths  to  tops  of  formations  are 
given  when  known,  and  important  shows  of  oil  or  gas 
and  discoveries  are  indicated. 

The  geologic  units  listed  in  this  report  are  described 
in  the  Glossary  of  Geologic  Units. 

Explanation  of  Map  Showing  Well  Locations  Outside 
of  Oil  and  Gas  Fields.  The  ' '  Economic  Mineral  Map  No. 
2 — Oil  and  Gas"  accompanying  Special  Report  23  has 
been  revised,  except  for  the  geologic  base.  The  new  map 
shows  the  locations  of  all  wells  (outside  the  areas  outlined 
by  oil  field  maps  of  the  Division  of  Oil  and  Gas)  known 
to  have  been  drilled  prior  to  December  31,  1953,  and 
which  are  listed  in  the  text.  The  oil  fields  are  shown  in 
solid  red  and  the  gas  fields  are  indicated  in  stippled  red. 
Areas  covered  by  maps  published  by  the  Division  of  Oil 
and  Gas  are  outlined  in  black  and  are  numbered.  As 
these  maps  show  the  locations  of  wells  drilled  within 
their  map  boundaries,  this  report  does  not  list  these 
wells.  The  scale  of  the  base  map  is  1 : 1,000,000  (1"  =  ap- 
proximately 16  miles)  and  the  outline  geologic  map  is 
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Figure  2.     Miocene  microfaunal  stages   (after  Kleinpell). 


the  1938  edition  of  the  geologic  map  of  California 
(Jenkins).  A  generalized  map  showing  the  major  rock 
units  of  the  state  and  their  significance  to  oil  and  gas 
exploration  is  inserted  to  the  left  of  the  main  map. 

Other  information  included  on  the  map  sheet  is  an 
alphabetical  and  numerical  index  to  oil  and  gas  fields 
and  production  graphs  for  petroleum  products. 

Abbreviations  used  in  text 


B  &  M 

base  and  meridian 

B/D 

barrels  per  day 

eg  or  egl 

conglomerate 

Coram. 

community 

eomp. 

completed 

Est. 

estate 

fm 

formation 

H 

Humboldt 

IP 

initial  production 

L 

lower 

M 

middle 

Mcf 

thousand  cubic  feet 

MD 

Mount  Diablo 

Pet. 

petroleum 

R 

range 

SB 

San  Bernardino 

sd(s) 

sands (s) 

sec. 

section 

serp. 

serpentine 

sh 

shale 

ss 

sandstone 

susp. 

suspended 

T 

township 

U 

upper 

GLOSSARY  OF  GEOLOGIC   UNITS 

This  glossary  describes  briefly  those  geologic  units 
mentioned  in  the  well  logs  contained  in  the  tabulated  list 
of  wells.  It  does  not  list  all  stratigraphic  units  found  in 
California  oil  and  gas  fields.  Data  on  the  geologic  units 
in  the  glossary  are  described  in  the  following  order : 

1)  Name  of  geologic  unit:  if  found  only  in  subsurface, 
this  is  indicated  by  the  word  subsurface  in  paren- 
theses. 

2)  Age  of  formation. 

3)  Marine  or  nonmarine  origin:  formations  are  consid- 
ered to  be  marine  in  origin,  unless  specified  as  non- 
marine. 


4)  Stratigraphic  position:  relations  to  overlying  and 
underlying  units  in  the  type  area  or  in  a  normal 
section. 

5)  General  distribution  or  occurrence  of  the  formation. 

The  following  sources  of  information  were  used  in 
compilation  of  the  glossary:  California  Division  of 
Mines  and  Division  of  Oil  and  Gas  publications ;  Pacific 
Section  American  Association  of  Petroleum  Geologists 
correlation  sections  for  California;  and  United  States 
Geological  Survey  oil  and  gas  investigation  maps. 

Afton  sand  (subsurface).  Upper  Cretaceous  or  Paleocene ;  within 
the  Kione  formation ;  Afton  and  Wild  Goose  gas  fields  area. 

Alegria  formation.  Oligocene ;  underlies  Vaqueros  formation,  over- 
lies Gaviota  formation ;  marine  facies  of  Sespe  formation  ;  Santa 
Ynez  Mountains. 

Allison  sand  (subsurface).  Middle  Miocene;  base  of  Temblor  for- 
mation; overlies  Vaqueros;  Guijarral  Hills  area,  west  side  San 
Joaquin  Valley. 

Anita  shale.  Eocene ;  underlies  Matilija  sandstone,  overlies  Jalama 
formation  ;  Santa  Ynez  Mountains. 

(Arroyo)  Hondo  shale.  Paleocene  to  Eocene;  member  of  Lodo 
formation ;  overlies  Cantua  sandstone  member ;  Arroyo  Hondo 
sometimes  used  with  formation  status  in  place  of  Lodo ;  Coalinga 
area. 

Ashton  sand  (subsurface).  Consists  of  2  zones:  (1)  Upper  Ashton 
zone  in  L.  Pliocene  and  (2)  Lower  Ashton  zone  in  U.  Miocene; 
sometimes  an  intermediate  Ashton;  Huntington  Beach  oil  field. 

Atwell  Island  sand  (subsurface).  Pliocene;  in  the  2nd  My  a  zone 
of  the  San  Joaquin  clay  ;  San  Joaquin  Valley. 

Aurignac  sand  (subsurface).  Upper  Miocene;  lower  portion  of 
Santa  Margarita  formation,  overlain  by  Lombardi  sand  ;  Salinas 
Valley,  San  Ardo  oil  field. 

Avenal  sandstone.  Eocene ;  underlies  Kreyenhagen ;  Kettleman 
Hills  area. 

B-1A  zone  (of  Laiming).  Middle  Eocene;  foraminiferal  zone  in 
upper  part  of  Domengine  stage ;  Sacramento  Valley,  San  Joaquin 
Valley,  Ventura  basin. 

Basalt.   A   basic   volcanic   rock;   generally   fine-grained   and   black. 

Basement  or  basement  complex.  General  term  applied  to  granitic 
and  metamorphic  rocks  comprising  the  floor  upon  which  overly- 
ing sediments  rest.  Oil  is  not  contained  in  basement  rocks  except 
rarely  in  the  upper  weathered  or  fractured  parts.  In  California, 
the  widespread  Franciscan  group  is  often  referred  to  as  base- 
ment when  reached  in  wells  drilled  through  younger  rocks. 

Beedy  zone  (subsurface).  Upper  Miocene;  overlies  continental 
beds,  Monroe  Swell  area,  Monterey  County. 

Bentonite.  A  rock  formed  of  clay  minerals  derived  from  the  altera- 
tion of  volcanic  ash. 

Berry  conglomerate.  Oligocene  or  Eocene;  nonmarine?;  underlies 
Vaqueros ;  Santa  Lucia  Mountains. 

Big  Blue.  Miocene;  serpentinous  member  of  Temblor;  Coalinga 
area. 
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Bishop   sand    (subsurface).    Lower   Miocene;    beneath    Soda    Lake 

shale;  Taylor  Canyon  area,  San  Luis  Obispo  County. 
Bitter  Creek   sand.   Middle   Miocene;    underlies   Santa   Margarita, 
overlies  Painted  Rock  sand ;   equivalent  to   Monterey  ;   Cuyama 
Valley  area. 
Black   Mountain   volcanics.  Probably   Upper  Triassic  or  Jurassic; 

overlain  by  Cretaceous;  San  Diego  County. 
Blanco   sandstone.    Upper   Miocene;   underlies   Cubierto   shale   and 
overlies  Papel  Blanco  shale ;  Chino  area,  San  Bernardino  County. 
Blewett    sand     (subsurface).    Upper    Cretaceous;    within    Moreno 

shale;    San   Joaquin   Valley. 
Briones  sandstone  or  formation.  Upper  Miocene ;  underlies  Cierbo 

sandstone,  overlies  Monterey  ;  Mount  Diablo  area. 
Bulimina  uvigerinaformis.   Upper  Miocene;  foraminiferal  zone  of 

lower  Mohnian  stage ;  Los  Angeles  basin  area. 
Butano  formation.  Upper  Eocene ;  underlies  San  Lorenzo ;   Santa 

Cruz  Mountains. 
Button   Beds.   Middle  Miocene ;   upper   member   in   Temblor ;   first 
sandy    beds    below    Maricopa    shale    in    Temblor;    San    Joaquin 
Valley. 
Canons   silt.    Eocene ;    member    of    Kreyenhagen ;    overlies   Avenal 

sandstone,   underlies  Kreyenhagen   shale ;   Coalinga   area. 
Cantua   sandstone  member.   Eocene;   middle  member  of  Lodo  for- 
mation ;  underlies  Arroyo  Hondo,  overlies  Cerros  shale ;  Coalinga 
area. 
Capay   formation    (stage).   Lower   Eocene;   overlies   Meganos   and 

underlies  Domengine;  Sacramento  Valley. 
Careaga  formation.  Pliocene ;  underlain  by  restricted  Foxen,  over- 
lain by  Paso  Robles  ;  Santa  Maria  basin. 
Carneros    sandstone    member.    Miocene ;    in    Temblor    formation ; 

Temblor   Hills. 
Castaic  formation.   Upper   Miocene;   unconformably   overlies  Mint 
Canyon  formation  and  underlies  Ridge  Basin  group  ;  Ridge  basin 
in  Los  Angeles  County. 
Chanac    formation.    Pliocene ;    mostly    nonmarine ;    equivalent    to 

Tulare,  Etchegoin,  and  Jacalitos  formations ;  Tejon  Hills. 
Cheney  sand    (Chaney  Ranch  sand).  Eocene;  overlies  Domengine 
and  underlies  Kreyenhagen ;  Panoche  nnd  Tumey  Hills,  Fresno 
County. 
Chert.  A  dense  cryptocrystalline  rock  composed  essentially  of  chal- 
cedony and  quartz.  Usually  sedimentary  in  nature  and  exhibiting 
a  coarse  banded  structure. 
Chico  formation  (also  group,  series).  Upper  Cretaceous;  type  area 
in  Sacramento  Valley,  but  also  used  to  designate  Upper  Creta- 
ceous strata  in  the  southern  Coast  Ranges  and  Los  Angeles  basin. 
Cierbo  sandstone  or  formation.   Upper   Miocene ;   member  of   San 
Pablo  group ;  underlies  Neroly  formation,  overlies  Briones  sand- 
stone ;  Mount  Diablo  area. 
Cima  sandstone  lentil.  Upper  Cretaceous  or  Paleocene ;  within  Dos 
Palos   shale   member   of   Moreno   shale ;    Panoche   Hills,   Fresno 
County. 
Coldwater  sandstone.  Upper  Eocene ;  underlies  Sespe,  overlies  Cozy 

Dell  shale  ;  Santa  Ynez  Mountains. 
Colgrove   shale    (subsurface).    Lower   Miocene;    underlies   Dibblee 

zone ;  oil  sand  in  Cuyama  Valley. 
Courtney  sand   (subsurface).  Eocene;  local  name  for  sand  in  base 

of  Kreyenhagen  ;  Riverdale  area,  San  Joaquin  Valley. 
Cozy   Dell   shale.   Upper   Eocene ;    underlies   Coldwater   sandstone, 

overlies  Matilija  sandstone ;   Santa  Vnez  Mountains. 
Cubierto  shale.  Miocene  (?)  ;  underlies  Hunter  sandstone  and  over- 
lies Blanco  sandstone;  Chino  area,  San  Bernardino  County. 
Cutter  sand    (subsurface).  Pliocene;  below  1st  Mya,  above  Atwell 
Island    sand,    in    San    Joaquin   clay;    Trico    area,    San    Joaquin 
Valley. 
Daeite.  A  type  of  volcanic  rock. 
Deep  Zone   (subsurface).  Upper  Miocene;  producing  zone  in  Long 

Beach  and  Seal  Beach  oil  fields. 
Delmontian.    Stage  name  for   upper  part  of  upper  Miocene    (see 

fig.  2). 
Devilwater   silt   or   shale    (subsurface).   Middle   Miocene;    overlies 

Gould  shale  ;  west  side  San  Joaquin  Valley. 
Diabase.  A  type  of  basic  igneous  rock. 
Dibblee   zone    (subsurface).   Lower   Miocene;    underlies   Monterey, 

overlies  Colgrove ;  oil  sand  in  Cuyama  Valley. 
Diorite.   A   type   of   coarse-grained   igneous   rock   formed   at   great 

depth. 
Domengine  formation    (stage).  Middle  Eocene;  overlies  Capay  or 

Yokut  sandstone;  Sacramento  Valley,  San  Joaquin  Valley. 
Dos  Palos  shale  member.  Upper  Cretaceous  to  Paleocene ;  member 
of  Moreno  shale,  overlies  Marca  shale  member  ;   west  side   San 
Joaquin  Valley. 


Eel  River  formation.  Lower  Pliocene ;  part  of  Wildcat  group ;  over- 
lies Pullen  ;  Humboldt  County. 
Emigh   sand  or  white  sand    (subsurface).  Middle  Eocene;   within 

Domengine,  below  green  sand ;  Sacramento  Valley. 
Espada  formation.  Lower  Cretaceous ;  underlies  Jalama  formation  ; 

Santa  Ynez  Mountains. 
Estes  sand  (subsurface).  Cretaceous;  Beehive  Bend  gas  field,  Sac- 
ramento Valley. 
Etchegoin  formation.  Pliocene ;   underlies  San  Joaquin  formation ; 

overlies  Jacalitos ;  San  Joaquin  Valley. 
Famosa  sandstone    (subsurface).  Eocene;  underlies  Kreyenhagen;    ! 

San  Joaquin  Valley. 
Forbes  formation.  Upper  Cretaceous ;  overlies  Guinda ;  west  side 

Sacramento  Valley. 
Foxen  formation.  Middle  Pliocene ;  overlies  Santa   Margarita  for- 
mation ;  Santa  Maria  basin. 
Franciscan   group    (formation).    Upper   Jurassic    (?);    often   con- 
sidered as  basement ;  Coast  Ranges. 
Freeman   silt    (subsurface).   Lower   Miocene;   overlies   and  grades  ! 
into  the  Jewett  silt ;  underlies  the  Olcese  sand ;  east  side  San 
Joaquin  Valley. 
Freeman-Jewett   silt    (subsurface).    Lower   Miocene;    undifferenti- 
ated Freeman  and  Jewett  silt ;  overlies  Vedder,  underlies  Olcese ;   I 
east  side  San  Joaquin  Valley. 
Friesen  sand  (subsurface).  Cretaceous;  gas  sand  in  Beehive  Bend 

area,   Glenn   County. 
Fruitvale    shale.    Upper   Miocene ;    overlies   Round   Mountain   silt, 

underlies  Santa  Margarita ;  southeast  San  Joaquin  Valley. 
Funks  shale.  Upper  Cretaceous ;  overlies  Sites  formation,  underlies 

Guinda  formation ;  west  side  Sacramento  Valley. 
Gatchell  sand   (subsurface).  Eocene;  part  of  Arroyo  Hondo  mem- 
ber of  Lodo  formation  ;  Coalinga  area. 
Gaviota  formation.  Eocene  and  Oligocene   (  ?)  ;  overlies  Tejon  for-  \ 

mation,  underlies  Sespe  ;   Santa  Ynez  Mountains. 
Gould  shale  member.  Middle  Miocene ;  member  of  Monterey  shale ; 

west  side  San  Joaquin  Valley. 
Gneiss.  A  banded  metamorphic  rock. 

Granite.  A  coarse-grained  igneous  rock  formed  at  great  depth. 
Granite  rocks.  A  general  term  signifying  an  igneous  rock  formed 

at  great  depth. 
Green  sand.  Occurs  in  the  upper  part  of  the  Domengine  or  Norton- 

ville  formations. 
Guinda  formation.  Upper  Cretaceous;  underlies  Forbes  formation 

and  overlies  Funks  shale  ;  west  Sacramento  Valley. 
Hamilton  sandstone,   (see  Margaret  Hamilton  sandstone). 
Hasley    conglomerate.    Upper    Miocene;    underlies    Pico,    overlies 

Modelo  formation ;  Los  Angeles  basin. 
Hondo  shale,   (see  Arroyo  Hondo). 

Hunter   sandstone   and   conglomerate.    Miocene    ( ?)  ;    overlies   Cu- 
bierto shale ;  Chino  area,  San  Bernardino  County. 
Igneous  rock.  A  rock  which  forms  by  solidification  from  a  molten 

mass, 
lone  formation.  Eocene ;  nonmarine ;  underlies  Valley  Springs  for- 
mation ;   Sierra  Nevada  foothills. 
Jacalitos  formation.   Lower  Pliocene ;   underlies  Etchegoin  forma- 
tion ;  overlies  Reef  Ridge  shale ;  Coalinga  area. 
Jalama  formation.  Upper  Cretaceous ;  overlies  Espada  formation, 

underlies  Anita  shale ;  Santa  Ynez  Mountains. 
Jewett   silt    (subsurface).    Lower   Miocene;    overlies   Vedder   and 
grades  into  overlying  Freeman  silt ;  east  side  San  Joaquin  Valley. 
Joaquin   Ridge    (subsurface).    Cretaceous;    gas   sand   in   Coalinga 

West,  Fresno  County. 
Kern  River  series    (group,  formation).   Pliocene  and  Pleistocene; 

nonmarine ;  east  side  San  Joaquin  Valley. 
Kettleman   sand.   Upper  Miocene ;   underlies   McLure   shale ;   west 

side  San  Joaquin  Valley. 
Kione  formation   (subsurface).  Upper  Cretaceous  to  lower  Eocene 

(?)  ;  overlain  unconformably  by  Capay;   Sacramento  Valley. 
Knoxville  formation.  Upper  Jurassic   (  ?)  ;  considered  to  be  upper- 
most part  of  Franciscan  group ;  Coast  Ranges. 
Kraemer  zone    (subsurface).    Upper   Miocene;    in   middle   Puente 

formation ;  Richfield  oilfield  area,  Los  Angeles  basin. 
Kreyenhagen  shale.  Upper  Eocene  ;  overlies  Avenal  and  Domengine, 

underlies  Temblor ;  west  side  San  Joaquin  Valley. 
Laiming's  B-1A  zone,   (see  B-1A  zone  of  Laiming) 
(Las)    Llajas  formation.  Middle  Eocene;  underlies  Sespe,  overlies 

Santa  Susana  formation  ;  Ventura  basin. 
Lcda  zone.   Oligocene-lower  Miocene ;   overlies  Tumey  or  Kreyen- 
hagen shale ;  west  side  San  Joaquin  Valley. 
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Lodo  formation.  Paleocene  and  Eocene  ;  overlies  Moreno  shale  and 
underlies  Tokut  sandstone;  divided  into  Cerros   (lower),  Cantua 
(middle),  and  Arroyo  Hondo   (upper)   members;  west  side  San 
Joaquin  Valley. 
Lombardi  sand  and  siltstone   (subsurface).  Upper  Miocene;  within 
Santa   Margarita    formation ;    oil   sand   in    Salinas   Valley,    San 
Ardo  oil  field. 
Lomerias  sand    (subsurface).  Pliocene;   San  Benito  County,  Cen- 
tral Coast  Range. 
Lospe  formation.  Early  Miocene   (?),  probably  equivalent  to  part 
of  Sespe  ;  nonmarine ;  underlies  Point  Sal ;   Santa  Maria  basin. 
Luisian.  Stage  name  for  upper  part  of  middle  Miocene  (see  fig.  2). 
McAdams    sand     (subsurface).    Eocene;    underlies    Kreyenhagen, 

overlies  Avenal  sandstone ;  Kettleman  Hills  area. 
McCune  sand    (subsurface).  Cretaceous;  Winters  Gas  area,   Sac- 
ramento Valley. 
McDonald  shale.  Upper  Miocene ;  overlies  Devilwater  silt,  under- 
lies Antelope  shale  ;  west  side  San  Joaquin  Valley. 
McDonald    Island    sand    (subsurface).   Paleocene;    underlies    Mar- 
tinez ;  McDonald  Island  gas  field,  San  Joaquin  County. 
McLure  shale  member.  Upper  Miocene ;  member  of  Monterey  shale ; 
underlies   Reef   Ridge   shale,   overlies   Temblor;    west   side    San 
Joaquin  Valley. 
McVan.    Middle    Miocene;    overlies    lower    Round    Mountain    silt, 
underlies  middle   Round  Mountain  silt ;   east  side   San  Joaquin 
Valley. 
Marca  shale  member.  Upper  Cretaceous ;   part  of  Moreno  forma- 
tion ;  Coalinga  area. 
Margaret  Hamilton  sandstone   (subsurface).  Lower  Eocene;  upper 
part  Meganos  formation,  underlies  Capay  shale ;   Mount  Diablo 
area. 
Maricopa   shale.   Middle   and   upper  Miocene ;   equivalent  to  Mon- 
terey shale,  underlies   Santa   Margarita   and  overlies  Vaqueros; 
west  side  San  Joaquin  Valley. 
Mariposa    slate.    Upper    Jurassic ;    overlain    by    Chico    formation ; 

northern  and  central  Sierra  Nevada  foothills. 
Markley  sandstone.  Upper  Eocene ;  underlies  Kirker  formation ;  Mt. 

Diablo  and  southern  Sacramento  Valley. 
Martinez  formation.  Paleocene ;  overlies  Chico,  underlies  Meganos ; 
type  area  is  in  northern  California,  but  Paleocene  sediments  in 
southern  part  of  state  are  commonly  referred  to  as  Martinez. 
Matilija  sandstone.   Upper  Eocene ;   overlain  by   Cozy   Dell   shale ; 

Santa  Ynez  Mountains. 
Meganos  formation.  Lower  Eocene-Paleocene ;  underlies  Markley ; 
overlies  Martinez  ;  Mt.  Diablo  and  southern  Sacramento  Valley. 
Mehrten    formation.    Miocene    and    Pliocene    (?);    nonmarine    in- 
cluding andesitic  volcanics ;   overlies  Valley   Springs  formation ; 
northern  Sierra  Nevada  foothills,  east  side  Sacramento  Valley. 
Midland    sand     (subsurface).    Lower    Eocene;    underlies    Capay; 

south  Sacramento  Valley. 
Mint  Canyon  formation.  Upper  Miocene;  nonmarine;  overlies  Tick 

Canyon  formation  ;  eastern  Ventura  basin. 
Modelo  formation.  Upper  Miocene ;  underlies  Pico  formation,  over- 
lies Topanga  formation;  Ventura  and  Los  Angeles  basins. 
Mohnian.  Stage  name  for  lower  part  of  upper  Miocene  (see  fig.  2). 
Monterey   formation.   Miocene    (upper,    middle,    and    late   lower)  ; 
older    than     Santa    Margarita    formation     and     younger    than 
Vaqueros  formation ;  Coast  Ranges. 
Morales   formation.    Lower    Pliocene ;    nonmarine ;    overlies    Santa 

Margarita,  underlies  Paso  Robles  formation;  Cuyama  Valley. 
Moreno  formation.  Upper  Cretaceous ;  overlies  Panoche  formation, 

underlies  Cerros  shale  of  Lodo  formation ;  Diablo  Range. 
Mulinia  zone.   Pliocene ;    a   fossil   marker   zone   at   the   top  of  the 

Etchegoin ;  San  Joaquin  Valley. 
Mya  zones.  Pliocene  ;  1st,  2nd  and  3rd  Mya  zones  are  fossil  markers 

in  San  Joaquin  clay ;  San  Joaquin  Valley. 
Neroly    formation.    Upper    Miocene ;    unit    of    San    Pablo    group ; 

overlies  Cierbo  sandstone ;  Mount  Diablo  area. 
Nortonville  shale.   Upper   Eocene ;   overlies   Domengine  formation, 
underlies    Markley    sand ;    south    Sacramento    and    north    San 
Joaquin  Valleys. 
Obispo  tuff.  Lower  Miocene;  overlies  Rincon,  underlies  Monterey; 

Santa  Ynez  Mountains. 
Olcese   sand    (subsurface).    Lower    to    middle    Miocene;    underlies 
Round  Mountain  silt,  overlies  Freeman-Jewett  silt ;  east  side  San 
Joaquin  Valley. 
Orradre  sandstone    (subsurface).  Upper  Miocene;   underlies  Lom- 
bardi sand  ;  within  Santa  Margarita  formation  ;   Salinas  Valley, 
San  Ardo  oil  field. 
Painted   Rock    formation.    Lower    Miocene;    overlies    Soda    Lake; 
Cuyama  Valley. 


Pancho  Rico  formation.  Pliocene-Miocene ;  underlies  Paso  Robles 

formation,  overlies  Santa  Margarita  ;   Salinas  Valley. 
Panoche   formation.   Upper   Cretaceous ;    underlies   Moreno   forma- 
tion, overlies  Franciscan  group;  west  side  San  Joaquin  Valley. 
Papel  Blanco  shale.  Upper  Miocene;   underlies  Blanco  sandstone, 
overlies  middle  Puente  ( ?)  ;  Chino  area,  San  Bernardino  County. 
Paso   Robles   formation.    Upper   Pliocene   and   lower   Pleistocene ; 
nonmarine ;  overlies  Pancho  Rico  formation  ;  Salinas  Valley  and 
Cuyama  Valley. 
Peace  Valley  beds.  Middle  Pliocene  ;  nonmarine  ;  underlies  Hungry 
Valley  formation,  part  of  Ridge  Basin  group ;   Ridge  basin  in 
Los  Angeles  County. 
Petaluma    formation.    Lower    Pliocene ;    overlain    by    Sonoma    vol- 
canics ;  Sonoma  County. 
Peters  sand    (subsurface).   Cretaceous;   Pleasant   Creek  gas  field, 

Sacramento  Valley. 
Pico  formation.  Pliocene ;  overlies  Repetto  formation ;  Los  Angeles 

and  Ventura  basins. 
Point  of  Rocks  sandstone.   Eocene ;   underlies  Kreyenhagen  shale, 
overlies  variegated  shale  of  Tejon ;  west  side  San  Joaquin  Val- 
ley. 
Point  Sal  formation.  Middle  Miocene ;  underlies  Monterey  forma- 
tion, and  overlies  Lospe  formation ;  Santa  Maria  basin. 

Poppin  shale.  Eocene ;  red  and  green  foraminiferal  zone  in  upper 
Anita  shale  ;  Santa  Ynez  Mountains. 

Puente  formation.  Upper  and  middle  Miocene ;  older  than  Repetto, 
younger  than  Topanga  formation  ;  equivalent  to  Monterey  forma- 
tion ;  Los  Angeles  basin. 

Pulv.  ( '  Pulvinulinella )  zone.  Upper  Miocene;  foraminiferal  zone  of 
lower  Mohnian  stage ;  San  Joaquin  Valley  and  southern  Coast 
Ranges. 

Purisima  formation.  Pliocene;  overlies  Monterey  shale;  Santa 
Clara  and  San  Mateo  Counties. 

Pyramid  Hills  sand  (subsurface).  Lower  Miocene  ;  underlies  Jewett 
silt,  overlies  Vedder  shale  ;  east  side  San  Joaquin  Valley. 

Qal.  Quaternary  alluvium ;  a  general  term  for  all  sediments  re- 
cently deposited  by  rivers. 

Quartzite.  A  metamorphic  rock  formed  by  the  recrystallization  of 
sandstone  and  consisting  predominantly  of  quartz ;  also,  a  silici- 
fied  sandstone. 

Red  Bluff  gravels.  Pleistocene  ;  nonmarine  ;  overlies  Tehama  forma- 
tion and  Tuscan  tuff ;  north  Sacramento  Valley. 

Redrock  Canyon  sandstone  member.  Upper  Miocene ;  in  Santa 
Margarita  formation  ;  Cuyama  Valley. 

Reef  Ridge  shale.  Upper  Miocene  and  Pliocene ;  below  Jacalitos 
sandstone  and  above  McLure  shale ;  west  side  San  Joaquin 
Valley. 

Relizian.  Stage  name  for  lower  part  of  middle  Miocene  (see  fig.  2). 

Repetto  formation.  Lower  Pliocene  ;  overlain  by  Pico  formation  ; 
underlain  by  Monterey  (Modelo;  Puente)  formation;  Los  An- 
geles and  Ventura  basins. 

Rhyolite.  A  type  of  volcanic  rock  with  the  same  composition  as 
granite. 

Rincon  shale.  Middle  or  lower  Miocene  ;  underlies  Modelo  forma- 
tion ;  overlies  Vaqueros  formation  ;  Ventura  and  Santa  Barbara 
Counties. 

Rominger  sand  (subsurface).  Cretaceous;  Pleasant  Creek  gas  field, 
Sacramento  Valley. 

Round  Mountain  silt  (subsurface).  Middle  Miocene;  overlies  Olcese 
sand,  underlies  lower  Fruitvale  shale ;  east  side  San  Joaquin 
Valley. 

Saeate  formation.  Upper  Eocene ;  overlies  Cozy  Dell  shale,  under- 
lies Gaviota  formation  ;  Santa  Ynez  Mountains. 

Salinas  shale.  Middle  Miocene ;  same  as  Monterey  shale ;  Salinas 
Valley. 

San  Carlos  zone  (subsurface).  Basal  Eocene;  Ciervo  area,  Cen- 
tral Coast  Range. 

San  Joaquin  clay.  Upper  Pliocene  ;  overlies  Etchegoin  formation, 
underlies  Tulare  formation ;  west  side  San  Joaquin  Valley. 

San  Lorenzo  formation.  Oligocene ;  underlies  and  grades  into  Va- 
queros formation,  overlies  Butano  sandstone ;  Santa  Cruz  Moun- 
tains. 

San  Pablo  group  or  formation.  Upper  Miocene ;  overlies  Briones 
sandstone ;  Mount  Diablo  area. 

Sandholdt  formation.  Miocene ;  underlies  Monterey  shale,  overlies 
Vaqueros  formation ;  Santa  Lucia  Mountains. 

Santa  Barbara  formation.  Plio-Pleistocene ;  overlies  Pico ;  central 
Ventura  basin  and  Santa  Ynez  Mountains. 

Santa  Lucia  series.  Pre-Franciscan  metamorphic  rocks  cut  by 
Santa  Lucia  quartz  diorite ;  same  as  Sur  scries ;  Santa  Lucia 
Range. 
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Santa    Lucia    quartz  diorite.    Pre-Cretaceous   granitic   rocks;   cuts 

Snr  Beries;  Santa  Lucia  Range. 
Santa    Margarita    Bandstone.    Upper   Miocene;    overlies    Monterey 

shale;  southern  ('nasi   Ranges  and  San  Joaquin  Valley. 
Santos  shale.   Lower  .Miocene  j    included   in  lower  part  of  Temblor 

formation;  west  side  San  Joaquin  Valley. 
Saucesian.  Stage  name  for  upper  part  of  lower  Miocene   (see  ti;;.  2). 
Srnlez  zone.   l'lio-I'leistocene   fossil   zone    in    sand    of   San   Joaquin 

clay  ;  west  side  San  Joaquin  Valley. 
Schist.  A  foliated  metamorphic  rock. 
Serpentine.  A  metamorphic  rock  composed  chiefly   of  minerals  of 

the    serpentine    group.    Derived    by    alteration    from    ultrabasic 

Igneous  rocks. 
Sespe   formation.    Upper   Eocene    to   lower   Miocene;    nonmarine ; 

underlies  Vaqueros  locally ;  Ventura  and  Los  Angeles  basins. 
Shasta  series  (group).  Lower  Cretaceous;  divided  into  Horsetown 

(above)    and   Paskenta    (below)  ;   overlies   Knoxville,   underlies 

Chico ;  west  side  Sacramento  Valley. 
Sidney   shale.   Upper  Eocene;   upper  part  of  Markley  sandstone; 

Mount  Diablo  area. 
Simmler  formation.  Oligocene  to  lower  Miocene  ;  nonmarine  ;  under- 
lies Soda  Lake  shale ;  Cuyama  Valley. 
Simms   sand    (subsurface).    Cretaceous;    below   Capay ;    gas   sand 

Freeport  gas  field,  Sacramento  County. 
Sisquoc  formation.    Upper  Miocene  to  lower   Pliocene;    underlies 

Foxen    formation,    overlies   Monterey    formation ;    Santa    Maria 

basin. 
Slate.  A  fine-grained  dense  metamorphic  rock,  having  good  platy 

cleavage. 
Soda  Lake  shale.  Lower  Miocene;  underlies  Painted  Rock  sand; 

Cuyama  Valley. 
Stevens  sand  (subsurface).  Upper  Miocene;  San  Joaquin  Valley. 
Sur  series.   Pre-Franciscan   metamorphic   rocks ;   sometimes   called 

Santa  Lucia  series ;  Santa  Lucia  Range. 
Surfluh   zone    (subsurface).   Eocene;   sand   lens   in   middle   of  the 

Kreyenhagen  shale;  Raisin  City  oil  field  (west  side  San  Joaquin 

Valley). 
Sycamore  Canyon  formation.  Upper  Miocene ;  overlies  upper  mem- 
ber of  Puente  formation,  underlies  Repetto  formation  ;  Whittier 

Hills  area  of  Los  Angeles  basin. 
Tehama  formation.   Pliocene ;   nonmarine ;   overlain  by  Red  Bluff 

gravels ;  interfingers  with  Tuscan  tuff ;  Sacramento  Valley. 
Tejon  formation.  Eocene ;  south  end  San  Joaquin  Valley. 
Temblor  formation.  Lower  to  middle  Miocene ;   overlain  by  Mon- 
terey or  Maricopa  shale ;  San  Joaquin  Valley. 
Topanga  formation.  Lower  to  middle  Miocene ;   underlies  Modelo 

formation,  overlies  Vaqueros  formation ;  Los  Angeles  and  Ven- 
tura basins. 
Tranquillon  volcanics.  Lower  Miocene ;  underlies  Monterey  shale, 

overlies  Rincon  shale ;  Santa  Ynez  Mountains. 


Transition  zone.  A  common  transition  zone  logged  in  San  Joaquin 
Valley  wells  generally  between  Chanac  and  Santa  Margarita 
formations. 

Tulare  formation.  Plio-Pleistocene ;  nonmarine ;  overlies  San 
Joaquin  clay ;  San  Joaquin  Valley. 

Tumey  formation.  Oligocene;  overlies  Kreyenhagen  shale,  underlies 
Temblor  formation ;  west  side  San  Joaquin  Valley. 

Valley  Springs  formation.  Upper  Miocene  rhyolitic  volcanics;  over- 
lies lone  formation,  underlies  Mehrten  formation  ;  Sierra  Nevada 
foothills,  east  side  Sacramento  Valley. 

Vaqueros  sandstone.  Lower  Miocene ;  overlies  Sespe,  underlies 
Topanga  formation  ;  southern  Coast  Ranges. 

Variegated  zone  (subsurface).  Lower  to  middle  Miocene;  upper 
and  lower  zones  in  Temblor  formation ;  west  side  San  Joaquin 
Valley. 

Vedder  sand  (subsurface).  Lower  Miocene;  underlies  Freeman- 
Jewett  silt ;  east  side  San  Joaquin  Valley. 

Volcanics  or  volcanic  rock.  Those  igneous  rocks  formed  by  solidifi- 
cation from  a  molten  mass  at  or  near  the  earth's  surface ;  gen- 
erally fine-grained,  glassy,  or  fragmental. 

Von  Glahn  sand  (subsurface).  Probably  refers  to  oil  sand  in  Zilch 
formation  (middle  Miocene)  correlated  with  Elmer  Von  Glahn's 
discovery  well  "Coleman  Community"  1;  Camden  area,  Fresno 
County. 

W-2,  W-3,  W-4  sands  (subsurface).  Pliocene;  divisions  of  the 
Etchegoin  formation ;  Lost  Hills  oil  field ;  west  side  San  Joaquin 
Valley. 

Walker  formation  (subsurface).  Eocene  to  lower  Miocene;  non- 
marine  ;  underlies  Vedder  sand ;  east  side  San  Joaquin  Valley. 

Wente  sand  (subsurface).  Cretaceous  (?)  ;  gas  sand  of  Hospital 
Nose  field,  Tesla  area. 

Wheatville  sand  (subsurface).  Upper  Cretaceous;  oil  sand  in 
Helm  oil  field,  San  Joaquin  Valley. 

Wild  Goose  sand  (subsurface).  Upper  Cretaceous  to  lower  Eocene 
( ?)  ;  equivalent  to  Kione ;  underlies  Capay  shale,  overlies  Forbes 
shale ;  Wild  Goose  gas  field,  Sacramento  Valley. 

Willard  sand  (subsurface).  Cretaceous;  gas  sand  in  Willows  Gas 
field  area,  Glenn  County. 

Wineman  sand  (subsurface).  Paleocene ;  below  Domengine,  deep 
pool  gas  sand ;  Maine  Prairie  area,  Solano  County. 

Yokut  sandstone.  Eocene ;  overlies  Lodo  formation,  underlies 
Domengine  sandstone ;  west  side  San  Joaquin  Valley. 

Zemorrian.  Stage  name  for  lower  part  of  lower  Miocene  (see 
fig.  2.) 

Zilch  zone  (subsurface).  Middle  to  lower  (?)  Miocene;  nonmarine; 
underlies  Santa  Margarita,  overlies  Kreyenhagen ;  San  Joaquin 
Valley. 

Zilch  Valley  Springs  (subsurface).  Miocene;  nonmarine;  local 
usage  in  Marysville  Buttes  (Sutter  Buttes)  area,  Sacramento 
Valley. 
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